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v, 1. INTRODUCTION

This final report covers two ARO contracts, namely DAAG 29-79-C-0083 for the
period April 1, 1979 - June 30, 1982, and DAAG 29-82-K-0136 for the period

! July 1, 1982 - June 30, 1985. The title of both proposals is "Order Statis-
:{ tics and Nonparametric Statistics". The principal investigators were H. A.
') David and M. Ghosh. Dr. Ghosh left Iowa State University in 1982 but has

" continued to contribute to the research and has been supported by the contract

on two short visits to the Statistical Laboratory.
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3. SUMMARY OF RESEARCH FINDINGS

A. Order Statistics

1. General [Al; B3, 6,7, 8, 16, 17, 18, 19; C1; D1)*. A second
edition of Order Statistics (Al) was published by Wiley in 1981.
Sections were added on order statistics for independent nonidenti-
cally distributed variates, on linear functions of order statis-
tics, on concomitants of order statistics, and on testing for
outliers from a regression model. Material on robust estimation
was greatly expanded and much of the chapter on asymptotic theory
was completely rewritten in light of important recent progress.
The growth of the subject 18 reflected by an increase in the num-
ber of references from 700 in 1970 to 1000 in 1981.

An entry on Order Statistics (D1) will appear in Vol. 6 of the
Encyclopedia of Statistical Sciences.

B7 resulted from a problem posed by an Army Scientist: A fuze
will fire when at least n-1 (or n-2) of n detonators function
within time span t. What is the probability of success? Other
nevw aspects and uses of order statistics are investigated in B6
and B8. In particular, the theory of moving order statistics is
developed in B8. These statistics are useful in quality control
as bases for current measures of location and scale (e.g., moving
medians and moving ranges).

2. Selection Problems [B20, 22, 23, 24, 30; D2]. H. N. Nagaraja
undertook a thorough investigation of the large-sample distribu-
tion of the selection differential and related quantities (B22-
24). 1f one selects the k largest observations in a sample, the
difference between the average of these and the population mean
(sample mean) is the selection differential (sample selection
differential). 1In addition to the obvious importance of these

statistics in helping to assess the effect of selection, they and

their studentized versions are also relevant in tests for k F
outliers. Also studied was the induced selection differential r
which measures the effect of the above kind of selection on a

related characteristic. For example, if the best k objects out of by
n are selected by some inexpensive wethod, how much better than N
the rest of the sample will they be when an expensive method of -

measurement is used?

Related questions are addressed from quite a different point of
view in B30 where small-sample results are obtained. In terms of b
the foregoing example the following question is answered: How !
many objects out of n should be selected on the basis of the inex-

5 pensive method to ensure with a probability greater than P (pre- -
b - assigned) that the k best objects as judged by the expensive -
[

‘&

2 *Entries in square brackets refer to the list of publications in Section &4 of %
e this report.
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jj method, are included in the selected set? Tables for immediate
? implementation of the procedure were prepared.
- 3. Asymptotic Results [B15, 21, 26, 27, 29]. Asymptotic theory has b
- already been alluded to in connection with the selection differen- N
o tial and occurs also more incidentally in some other references .
. cited above. It plays a dominant role in the investigation of the K
o useful but intricate Bahadur representation of sample quantiles .
under various conditions (BlS5, 26). Extreme-value theory is used i
- in the study of records (B21) and life testing (B29). *
4. Order Statistics under Non-Standard Conditions -_Robust- 3
ness to_Outliers [B2, 4, 5]. In B4 a systematic study is begun of .
order statistics under non-standard conditions, such as non- ;
identical distributions or dependence of the observations. The
main applications are to reliability (lifetimes of systems of
unlike components) and to robustness. Properties of robust esti-
mators in the presence of outliers are studied in B2 and B5. .
B. Nonparametric Statistics [Bl, 13, 28; C2, 4; D3] .
M. Ghosh co-authored Bl and B13 which deal with theoretical aspects of )
the popular new method of bootstrapping. He has also writtem an R
article on Rank Statistics and Limit Theorems (D3) for the Handbook of -
Nonparametric Inference. [
In B28 S. Sukhatme provides a new approach to the Cramér-Smirnov good- 1
- ness-of-fit statistic. -
Eﬁ C. Sequential Inference [B9, 10, 11, 12, 14; C3]
- M. Ghosh was sole author or senior author of all the listed papers
which deal with sequential point estimation of the mean (B10-12) and
N properties of sequential estimation and testing (B9, 14). )
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